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FOREWORD

Air-to-air engagements over North Vietnam (NVN) during the first six

months of 1967 were marked by an intensity of battle unmatched in the entire

two previous years of airstrikes to the north. In this one six-month period,

USAF pilots downed 46 MIG aircraft, which represents 75 percent of the total

kills to date. As evidence of the increased use of MIG-17 and MIG-21 air-

craft, five more USAF planes were downed bringing the total USAF air-to-air1_/
losses to 12.

The period is significant not only for the rise in MIG activity but for

the marked desire to use the MIG weapons systems for active air defense.

Noteworthy developments in fighter aircraft tactics by the North Vietnamese

Air Force (NVNAF) and the United States resulted from the lessons learned

during these engagements. To leave the description of air encounters to

a comparison of kills, would slight many other factors that influence air-

to-air combat. Evaluating the expanded NVNAF commitment to air defense,

along with other defense capabilities, gives a perspective for the actual

threat posed by MIG aircraft to the U.S. Air Force.
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I CHAPTER I

I MIG ROLE BEFORE 1967

MIG fighter aircraft did not pose a serious threat in the Vietnam con-

I flict before the last quarter of 1966, as only sporadic, unpredictable

contact took place between them and U.S. aircraft. The big threats to strike

I aircraft were active SAM and AAA/AW defense. The MIG threat was only a

potential factor, since active opposition in the air was unusual.

I The first MIG attack on 4 April 1965 resulted in the loss of two F-lO5s,

I the only USAF aircraft downed that year by enemy aircraft. On 10 July 1965,

two F-4Cs, manned by Capt, Kenneth Holcombe and his pilot, Capt. Arthur Clark,

i and Capt. Thomas Roberts, with his pilot, Capt. Ronald Anderson, each downed1_/
E a MIG-17,

Although the MIG-15/17 force was in-being before continuing airstrikes

I by U.S. forces in early 1965, and the NVNAF had received some MIG-21s, no

i other significant engagements occurred that year. After June 1965, modified

versions of the MIG-21s, equipped with Atoll infrared homing missiles arrived,

but a marked reluctance existed for committing this jet fighter force to~2/

other than defensive patrols over the Hanoi area.

In the first eight months of 1966, 11 MIGs had been shot down (with a
~3/

loss of only three USAF aircraft). They were primarily engaged in feigned

I attacks for combat training purposes, with GCI controllers positioning the

interceptors for stern attacks. The MIGs completed a dry firing pass and

1



usually broke off before engaging in combat. This operational training,

however, facilitated the integration of GCI and MIG systems into a mature
4/

interceptor capabi li ty.

Accordingly, by the last quarter of 1966, a significant change took

place as MIG activity and aggressiveness increased. The effectiveness of
5/

the QRC-160 ECM pod, introduced late in 1966, led to a decrease in defense

capability from the ground, and increased air activity.

From 4 September, with the exception of four days, until January 1967, I
the MIG was flown every day, marking the first continuous use of these air- -
craft as active defense weapons, NVN intentions to employ the MIG force

fully, so as to reduce strike effectiveness, resulted in the loss of four3
7/

additional USAF aircraft,

As evidence of the improvement in air defense, reconnaissance photographs

revealed an upgrade in the quality of NVNAF equipment with the introduction 3
of modified MIG-21 D or F models, With the resolve to use the MIG against

U.S. operations, a greater reliance was noted on the use of air-to-air missiles.

The first loss to an AAM, an F-105 strike aircraft, occurred on 14 December

1966.

The MIG weapons system had now become more than a potential threat as

increased NVNAF activity began to compromise strike missions and affect

the security of the strike force. MIG confrontations necessitated the

jettisoning of ordnance as strike flights were forced into defense maneu-

vers. Operating from five airfields, Phuc Yen, Kep, Hanoi/Gia Lam, Haiphong/

2
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Kien-An, and Hoa Lac, the MIGs enjoyed a certain degree of immunity while

I on the ground. The political restriction barring strike forces from hitting

enemy airfields was to exist until 23 April 1967.I
Use of the MIG as an integral part of the total NVN air defense system

became an important consideration of operational strategy by 1967. The

threat of counterair activity had become a reality, and U.S. fighter pilots

I would be called upon to drive that threat from the sky for the preservation

I of strike aircraft.

I3
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CHAPTER II

ENVIRONMENT

An important consideration in air-to-air combat is the environment in

which the action takes place. Until 23 April 1967, the MIGs had a relative

freedom of operation in that their home bases had never been struck. Further,

in Route Packages, 5 and 6, where MIG activity is most intense, SAMs, AAA/

AW have also been concentrated. While operating in this hostile environment,

our forces are a considerable distance from their home base. No other air

war has exposed U.S. aircrews to AAA, SAMs and MIGs in the same airspace

simul taneously.

To more thoroughly understand the role played by the MIGs in this en-

vironment, it is necessary to analyze the coordination of the other types of

air defenses, the radars they employ as well as the aircraft itself. North

Vietnam has a collection of old and new Soviet-supplied electronic equipment,

and has established an extensive radar network which permits their counterair

weapons systems to complement each other. Whenever U.S, pilots are in this

environment, they must be aware of the everpresent dangers as this pilot
2/

discovered:

"Oddly enough, while they were firing at us (the
MIGs), people on the ground were firing at us,
Most people will say that if you are engaging the
MIGs, nobody from the ground will be shooting at
you. Well, this isn't true up there. They will
fire at you. It surprised me when I first saw it
because I didn't think they would."

4
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I

I Radars

Radars for the antiaircraft artillery systems in NVN provide early

warning, but less than half of the actual gun sites appears to have them.

I Controlled by optical range-finder inputs, weapons are of three types: (1)

Automatic Weapons (AW), usually 12.7-mm or 14.5-mm, having an extremely

high rate of fire; (2) Light AA Weapons are 37-mm and 57-mm--targets up to

I 600 KTAS at a range of 5,500 meters can be tracked by optical-mechanical

computing sites of this type; and (3) Medium Weapons consist of 85-mm or
3/

100-mm guns.

The main types of radars are:

Early Warning (EW) - BARLOCK, TALL KING.

Height-Finding - ROCK CAKE, STONE CAKE, SPONGE CAKE or SIDE NET.

V-Beam for EW and GCI backup (used as high sortie handling,
search radar) - TOKEN or BIG MESH.

VHF EW backup (Medium, high altitude acquisition gap-filler) -

KNIFE REST, SPOON REST.

Limited low altitude coverage capability (acquisition) - FLAT FACE.

Ground fire control - FANSONG B, FIRECAN, WHIFF.

I Weakness of Radars

The major weakness of enemy radars is their limited capability to

acquire and track low-flying aircraft. Normally EW radars are limited to

I line of sight and terrain masking and ground clutter decrease their capability

for tracking over land areas. Until recently, NVN possessed moderate

numbers of EW radars, most of which are obsolescent. The addition of more

I5



FLAT FACE and SPOON REST, plus several BARLOCK radars, have considerably

improved the EW capability. With the exception of some of the KNIFE REST I
types, the older EW radars are vulnerable to countermeasures. Three of the

height-finders--ROCK CAKE, STONE CAKE, and SIDE NET--recently furnished by

the Soviets, are the principal equipment which provides an altitude deter-
5/

mining capability for the entire area of responsibility. I
Soviet doctrine placed the MIG force out in front of the SAMs, but the

NVNAF chose to combine these two defenses. Before the introduction of the

QRC-160 pods in 1967, U.S. strike aircraft were operating at altitudes of

about 4,000 feet because of the SAM threat, thus being vulnerable to single-6/
pass, diving attacks by the gun-armed MIG. o (After a short learning period

after the introduction of the QRC-160pods, the ingress altitudes were

higher. Korat aircraft, for example, operated at 15,000 to 17,000 feet,

Takhli aircraft began increasing altitude at a slower rate, starting generally

6,500 feet above ground and increasing gradually until June 1967, when they

were operating at from 8,000 to 12,000 feet.) The number of attacks of this

type in January substantiates this tactic.

As an example, environment influenced the pilot in the following en- I
counter to elect a turning battle against the more maneuverable MIG-17,

rather than disengage immediately and face the SAM:

"... We were inhibited from using maximum perfornance of
the F-4 because of the dangerous SAM threat. We had al-
ready heard that the flight that had preceded me was
knocked down by a SAM. One thing we certainly didn't
want to do was climb up into the SAM envelope as a single

6
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aircraft because you are sure to get picked off. What
this forced us to do was go into a turning Iattle with
MIG-17s, which frankly is the worst thing you can do."

In this battle, the lone third man of the flight1was sent home, while

Lead and Two kept the MIGs distracted, then later they escaped. To over-

I come the SAMs, U.S. IRON HAND and WILD WEASEL crews employ a specially con-

figured multi-place fighter aircraft and specially trained crews to hunt and

-- kill enemy radar controlled surface-to-air sites in NVN. The flights,

carrying two AGII-45 Shrike missiles, are directed primarily at the SAM.

-- On 21 January 1967, Panda Flight (four F-lOSs, flying IRON HAND support)

was at 4,000 feet altitude when it was jumped by five, possibly eight,

MIG-17s. Panda Four had just launched a Shrike at a FANSONG signal when

I the MIGs made cannon passes on all four members of the flight. With one

_I to two MIGs on each aircraft, Panda Flight dropped ordnance and jinked

right, left, then down. Panda Four sustained damage from cannon fire in

U the left wing and flap. Despite the MIGs concentration on Panda Two, who

was having afterburner trouble and falling behind, all aircraft did recover
10/

at home base. The QRC-160 ECM pods tie the strike flights into a less

maneuverable formation; however, it is chosen because it provides optimum

protection from all ground and air threats that the strike aircraft might

encounter. Maj. Dale W. Lathem, Chief of the 355th TFW's Stard/Eval,

Takhli, described the importance of this formation: TV

I"With our force going in, we are very dependent on the pod
for protection from the SAM since anytime wi get into the
Package VI area, we are in... SAM Valley and always underIscrutiny. The pod formation is extremeZy important... It's
important to hold this pod formation which s not a real

17
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I
maneuverable or defensive counterair formation. We
are also providing, we feel, adequate six o'clock
coverage due to the half-mile or so lateral separation
between flihts. "

The requirement of having sufficient fuel to recover to the tanker I
force is also dictated by the environment. The fuel that must be carried

adds even more weight to the already heavy U.S. aircraft, limiting the

agility against the lighter MIGs. The NVNAF can afford an afterburner en-

gagement because of the short distance to their recovery bases.

8I
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m CHAPTER III

FIRST ACTION IN 1967

The steady increase of MIG aircraft flying activities, beginning late

in 1966, represented a threat to strike flights which had to be contained.

Operation BOLO, conducted on 2 January 1967, challenged MIG activity and

I- resulted in downing seven MIG-21s--nearly half of Hanoi's force--without a
single U.S. loss.

Operation BOLO

3 Operation BOLO was the first offensive fighter sweep of the Vietnamese

conflict. Col. Robin Olds, Commander, 8th Tactical Fighter Wing (TFW),

Iwas given the responsibility for planning and executing the mission. Con-

Itributing to the success of this operation was the support of EB-66 ELINT/

ECM forces, tanker forces, BIG EYE Task Force, rescue forces, C-130 support

I- organizations, GCI, and the 366th, 355th, and 388th TtWs.

U Because MIG attacks in the last quarter of 1966 had forced many strike

flights to jettison bomb loads before reaching their target, and later model

m MIG-21s had the capability of carrying radar-guided or heat-seeking missiles,

they had become a real threat as well as harassment factor to U.S. fighters.

m Accordingly, Operation BOLO was conceived, planned, and executed for two

m primary reasons: first, the recognized future threat of MIG aircraft, and

second, the political restrictions which prevented strike flights from

hitting enemy airfields and destroying planes on the ground. The overall

objective of the operation was to destroy the NVN airborne forces.

19
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In executing this operation, knowledge of consistent behavior patterns

and predictable attack frequencies of the NVNAF was required in order to get

the MIG pilots in the air so they could be engaged by U.S. forces. The

following plan was evolved and executed, taking into consideration the I
capabilities and possible reaction of enemy aircraft, U.S. force capabilities,

support and supply needs, and force composition.

An F-4C force was configured to look like an F-105 strike force, and n

flew a similar mission profile. Similar tanker anchors, refueling altitudes, I
ingress routes, approach altitudes, airspeeds, and radio calls and communi-

cations were used to simulate the F-105 force on the NVN radars. The EB-66s 3
flew normal formations, and the IRON HAND flights operated normally. The

QRC-160 pods were rounded up and every aircraft was fitted with one. Be- I
tween 30 December and 1 January, the pilots attended a series of briefings

which covered all phases of operation. Utilization of the QRC-160 pods was

stressed as were the areas of weaponry, RHAW, intelligence, including recog- -
nition of aircraft and their capabilities, attack tactics, all phases of

air-to-air combat, with special emphasis on use of the vertical plane, and I
element integrity.

The force itself consisted of:

1. Fourteen flights of F-4Cs.

2. Six flights of F-105 IRON HAND. n

3. Four flights of F-104s.

4. Normal supporting flights of EB-66, RC-121 BIG EYE, 3
and KC-135 tankers.

U
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